Extended Culture Conditions for Multipotent Bone Marrow-Derived Mesenchymal Stem Cells.
Mesenchymal stem cells (MSCs) offer a promising source of cells for musculoskeletal regeneration because of their potential to differentiate into bone, cartilage and fat. However, their proliferation and multilineage differentiation potential decreases with aging or increased time in in vitro culture. To determine culture conditions capable of enabling maintenance of MSCs for extended periods of time, human bone marrow-derived MSCs (BM-MSCs) were cultured in growth medium containing various combinations of growth factors and small chemical compounds. Upon reaching confluence, MSCs were subcultured continuously and then tested for differentiation capacity. After screening various growth factors and small chemical compounds, we found a combination capable of maintaining the proliferation potential of BM-MSCs obtained from a 19-year-old donor (young MSCs) up to passage 13 (P13). In contrast, unsupplemented MSCs reached senescence at P10. Total population doublings of control (P10) and supplemented MSCs (P12) were estimated at 20.4 and 42, respectively. Young MSCs cultured with supplements maintained osteogenic, adipogenic and chondrogenic differentiation capacities at P12 as confirmed by expression of lineage-specific differentiation markers. Furthermore, the supplementation of to BM-MSCs obtained from 65- and 79-year-old donors (aged MSCs) also continued to proliferate until P12, and maintained osteogenic and adipogenic differentiation capacity until P7 and P8, respectively, whereas, unsupplemented aged MSCs stopped proliferating at P8. These results indicate that our extended culture conditions maintained the proliferative capacity of young MSCs while retaining their multipotent differentiation potential, and improved both proliferation and differentiation of aged MSCs.